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(54) HMe«fH «HDPP-lV«B«IT*«N-«l2-i'7/Kn-JMiJ:»-KDU> 



(57) BJ«] 

p- 1 v©sr**B«*ifcH-ra. ass+os*®* 
W7 ^ /isiiwKB&sn&sfa© 2 

SJHaft-e-tt^fiftStl*. Ctt5«>fc-&4SMJ. DPP- 



(2) 



umm 1 1 Tisit i -e*z*iz>it£®. 



N 




[|S*«2] TIBS i n?***i*fc*lk 



N 




Q 



R 



(3) 



i2Ltfl>R 4 T?tB8k2F*v5) . c 3 ~Cio^c7^Ji/ (UMlz^LX 1 £ 

R3|i, tK^, C-,~C-| 0 7)\,*)l (ffSWiiLTI ^fcl*^+im±0)R 

4 -em&£;h<&) s c 2 ~c t 0 t;u^-;u (fcSCilfeiLT 1 £fci«-*iJ2i± 

0>R 4 T?©&£*i£>) . C2-C 1 0 7)\,*-)l (fflftl3«l£LT1 *fcl***i 
m±0>R 4 T?®fc£*t<2>) » C 3 ~C 10 ^O7;i/^ (ffitmaifcLTi * 
fd**HlU±<DR 4 . C 5 ~C 10 v^7^-^ (Mica 

4lt 1 *fctttn«LI:©R 4, CHI**l*) s T'J-JU LT 1 £ 

$g£<*ft<&) s shm*^xp7M-ju (fffitaiLn*fci*-t*iui±©R 5 

t 

*l-5T'J-->U*fcl*^xOT , J-;Hc|g^$*trL>r : fc«i:< ; 

r 4 I4s ^P7;WfJk 7U-;u (£Ei~!i£LTi£fcii**iuU:0>R 5 

»*ti«) , 75/ (ttft|ca4LT1*fcI***iia±fl>R 6 ^B«**>.«) ♦ 
_ SO -r6 v -S0 2 -R 6 . -CO-R 6 , -COO-R6, -CONH- 
r6, -CON (R 6 ) 2- -O-R 6 . -S-R 6 . *;U#*S/, 7th7? 

h\ «>tv, - HP. /\p>f>, t Hn**A h'J7;i/ta^f^ h'J^u* 
p> h**ss t.)\,-?t*4)\>. <i^ttt Kb*?/^ ; 

r5|* % /\P>f>, C 1 ~C -\ o7)\s*)l>* C1-C1 0 ™3**X C -| ~ 
C 10 7i^75/, C^Cto'WWSA *>S?^ ^>^P4r 
*>, th'B^Fv^fJk -hP, h'J7UP^fJk MJ^U+P* 



(4) 



r 6 i±, c -i ~c -i 0 T)\s*)\s. c 2 ~c 10 m-;k c 2 ~c 10 7;u 
#-;u s c 3 ~c 10 ^a7;^k c 5 ~c -| o s >^°t , ju^-;u (^z.-e 

s 1fMS7jU4rJI/. 7;u>rr.;|/ % T)\>*-)1. V^0 7^k £fclii/*P7;i> 
±CDR5T?g&S*i5> »■ *fcl^fn7'JHl/ (ftSlc?<lL£LT 1 £fcli-Hi 

PT'J-;U aiE(c34iL-C1 £fcli*ftlU±a>R 5 -C®&£;h,&) -Cfcy ; 
fcf£U R2tR3^|^Km-C*fe§^i:li^l>o ) 

[I»#J£3] TtfiiU I I VmZti&bitto+ 



R2|l C 1 "»C 10 7m LT1 *fcf«-*iKLt©R 

4 T?g&£*i-5>) . C 2 ~C 10 7^-;b (fffcfcSUfcLT 1 *fcl***il2U: 
fl)R 4 T?HI$W) v C 2 ~C 1 0 7)U^-)l utmz&tLLx-\ 
JiJLt<DR 4 T?E&£;K3) » c 3 ~c 10 ^P7^;i/ (ffltcnufcLT 1 * 

fd***Ua±CDR 4 T-e&$;h,&) % C5-C1 0 '>^B7JI/^l (ffEfCtt 



Kb 3] 



N 




R 



(5) 

<7)R 4 T©&£*l£>) . C 2 ~C -| 0 7;Mr^U LT 1 Ztzitttl 

U±0)R 4 XW.^Hh) . C 3 ~Cio , >f PTJI/^ (ff^Cli&iLLT 1 £ 
*:li*;KJ*U:<DR 4 Tm&£*U>) s Qi/QUTfr'r-iV (ftElCfc 

R 4 li. »>^n7^, T'J-* LT1 *fcl*-ttiKl±«>R 5 

. ^OT'J-^U (tt*l=*UtLn Stcl±^HJiX±<©R 5 -CM 
> 7^ (ff*l=iUtLT1*fcl*-t*iJ2l±fl>R 6 T?S»**»'*) - 
-SO-R6. -S0 2 -R 6 . -CO-R6, -COO-R6, -CONH- 
r6, -CON (R6) 2 , -0-R6, -S-r6 s *;Utf*$/ % 7-feK-7S 

C 10 7m75/, C 1 -C 1 0 ?;7m75A "O^k 

tKPWm =Kn. HJ7Ju*py*;u, hM^M-p* h^i/, 

h'J7^P>^^^ N-tKP*WSA 7th 
R6(i, C 1 ~C 10 7J^k C2~C 10 7/^-^ C 2 ~C 10 7^ 



(6) 



^-;u % C3~C 1 Qi/taTfr*)^ Cs-Ciov^oTi^-iK:^ 
, ttl®T)l*)\>* Tfr>T-i\» Tfr*-)^ ">^B7^k *fc(ii/<7P7;U 

D7 i)-jl (fflftlcSUfcLTI £fcli*ftliU:<&R 5 T?M&£ft£) ; 
*fcl***i&0*fflWlc»eRTllB«:»*fcl***fc«)tt. 



JU±<7)R 4 -e®&£*i<&) * c 3 ~c 10 ^ n 7m (fttcaiui^ 
*fci**;KJU±aR 5 "Cfi1ft**i*) -cfty ; 



N 



/ 



Q 




(7) 

R 3 li, 7k^. CT-CToTm (ftSlC$h£Lr 1 £fcl***U*U:(DR 
<z>R 4 rg&£*i£) , C 2 ~Cio7^-;U (fflftlzttiLr 1*fcl*-t*i 

fci***ua±<7>R 4 rm&£*iS) , cs-CTo^a?;^-^ (ffltiza" 

ALT 1 ZtzltttDiLtnRt-OW&ZtlZ) . 7*)-)l (BBlzHkZ LX 1 £ 
fd***im±<&R5-em&£*U ^iZ/^fcttCa-C! o^^°7;u*>ic 

r®&£*U fc<fctf/£fcl*C 3 ~C i o^07JU*>l=IS***l*) rfcU 

r2|* % ttirLn ^aroKiH?, SStlS^ BUM**, SfclifiSStJI^S 
^^Si&ft^fcii^t&fnfl)**, *fci*IimH6£i:: * or r 3 *fci*R 7 l= 

5 rE^$Hi»7 l J-^7=l*^T-P7 , J-;H-$S^$HrL^rt<i:< ; 

R 4 I*. *>$P7^*Jk 7 l )-)\> (fflSlcik&Lr 1 Ztzl***iU±0)R 5 
ti^^tiS) , ^faru-^ (ftmK&aur 1 £W***iia±a>R 5 rE 

, 75/ (ffft{caStLri*fctt**iJSl±©R 6 r*»**i*) s 
-SO-R 6 , -S0 2 -R 6 s -CO-R 6 . -COO-R 6 , -CON H- 
R6 s -CON (R6) 2% -0-R6, -S-R 6 , J)jU>K4ri/. 7"feh75 
h\ 2/7/, - ho, /\ay>. t Kp*v, MJ7**o^fJk MJ 7;M- 

Ci 0 7;i/4r^75/s C 1 ~C -| 0 ^7^*^75 / , *>S?;k *>i>P* 
h'J7^tO>f^t, N-t Kn*WS/, *>7/, *JjU#*2/ % 7-fe h 

75 h\ t kp*v, >ui>7r*-Ok *t^i**ju/<*-f jurfcy ; 

R 6 I*. C^CioT^k C2~C 10 W-Jk C 2 ~C 10 7;U 

, ii?rtB7rt^k 7;u*-;k 7;u*-;k v^prm, *fcl*$/*P7JU 



±0>R5-eS&£;h"5) . Sfcii^fPT'JHi/ (MiciiltLTi^fcii^ti 

a>R 4 T*B&$;K*>) . C 2 ~C 1 o7;U4r-;U (ff*lcaiLTT1*fcl*-t*l 

&±a>R 4 T'M&£;K&) * C3-Cioi'fn7^ (ttftizaifcLT 1 * 
3tLri*fci*^JU±<0R 4 -em^^*v^) . 7U-;u (ff*i=»ALTi* 
*#itti±©R 5 'Clt»**i'*) * c 1 ~c 10 7ii/3+^ c-,~c 

fc*£U R 2 s R 3 * fc«fctfR 7 *<*fc£T**-CfcS::fcl±fct x « ) 



[ft 5] 




(9) 

4 -cg&$ft<&) s c 2 ~c -, 0 7n^-;u (ftmic&iur 1 £fc(***ija± 
0>R 4 -eB&$*i£) s c 2 ~ci 0 t)\s*-h> (ftSd&iLTi 

JiLt<DR 4 T*g&£;h.<l>) , C3-C! 0 i/taT)l>*)l (ffE^4L-C1^ 
td***UiLta>R 4 -Cfi&£*tS) , C 5 ~C i q s s>?UT)V>t-)\, (ff*l=*k 
4LT 1 £fcl***U<i±<BR 4 -em&$*l6) * 7'J-;U (ffSl-ifeaLT1* 

^fil*^tLJil±<7>R5-c*a^$^i>) T?*y ; 

R3|*, **, Ct-Cto?^ (ff»=a4L-C1*fctt-€-*iJ2l±OR 
4 "CS^$ni.) . C 2 ~C-| Q T)V*T-)l (ttftlcSUfcLTI Sfctt^Hxl'Xt 

<DR 4 t?©&£*i<i>) s c 2 -c 10 7^-;i' (ffEtsfcttur i 
fci*-etiw±<?)R 4 t!m^$tii>) s c 5 ~c 10 ^P7^-^ (fttctt 

fcl**:Kl2Lta>R 5 T?«fc**l, *Jj:tf/*fcl*C3-Ci 0 ^ a 7;^>i: 
Jg££;h,<5) , «l^fP7U-* (ft«lcattL-Cl*fcl*-ttilSl±©R 5 

»***ira*»*Lr*j:<, irfaii*ff*i=»SfcLTi*fci»**ifiUtoR 

R 4 I*. v^D7^Jk 7'J-;u (MfzafiLTi*fci*-t*iisi±©R 5 

&£*t<5) . 75; (ffSicaitLTi*fctt-t*ij!i±a>R 6 -ee»*ti*) . 

-SO-R 6 . -SO2-R 6 . -CO-R6, -COO-R^, -CON H- 
R6, -CON (R6) 2% -0-R6, -S-R6. 1})\,#*ris % 7-feh75 



(10) 

R5|i, y\ny>, c 1 ~c 1 0 7;u^;u, c -| ~c 1 o7^3**>, c 1 - 

C t 0 T^+;UT5y. C t ~C ! 0 ^W5A *>S^k ^>i>P + 
*X t KodpWfJK - ho, Hj7;M-p/^k HJ h*S/, 
Y-yyjlstntmtt. N-t Kp*W 5/, *>7y, 7-fe h 

R6|i % C^CioT^k C 2 ~C 10 7^-Jk C 2 ~ C -| o "T^ 
*=JU. C 3 -C t 0 s >^°7^4r;k C 5 ~C 10 V^7Jl/y-^ (CCt 

$-=JU©9*lvT*lfr1 Ol*, fflCT'J-^ (ftSK&ltLTI £fcli**Ua 
±©R5-<?m&£*i<S0 . £fcli'VfP7'J-;U ({iSI=&aLTl£*:l***i. 
m±©R5f©&£*v£) •T?m&$*l-Cl>Tt«fc^) , *>S?;k 
7'JHI/ (ftmi-$43lLT1 $fcli-e*lJU±©R 5 T?m^$*l*) s tfllM*^T- 
P7'j-A> (fc&KifciLTI £fcl**ft)sl±©R 5 -em&$*Li>) T-fcy ; 
R7|i, fcm. C-i-C-ioTJU^U (ffmK&SLTI £fcl***l&±©R 

4 -efi&3*i<i>) » C2~Cio7^-^ (Mic&iLt 1 £fci*-t*vi2Lh 
©r 4 t-^&£*i£) . c 2 ~c-\ 0 7)i*-ji> (fficaiLnsfcmn 

liL±©R 4 -eM££*i<S>) * c 3 ~C 10 ^a7W (Mlw?iiL-Cl£ 
fcli^*im±©R 4 ^m^^*i^)) , C 5 "C 10 ^o7^-^ 

itur 1 £fci***iJa±©R 4 T?fi&£*i&) .s 7*)-)i (ff*i=aSLn* 
fcf***im±©R 5 T-m&$*i<i>) . ^xP7'J-JU (ffti:»4Lti 
**iiei±©R 5 ^16***1*) , /\ay>, c -i ~c -! 0 7;i/=^v, c-|~c 

1 oTfr&Vtt* Ci~Cio 7JU*;U7 5 / » C 1 ~ C -| 0 *sTfr*foT 5 

h'J^-M-P**;^*. N-tKP*W5/. V7A 2>A>**'X 7th 
75 h\ t Kn+i'. ;uU7T*-Ok gHM*rtJI//^-'OUT*<fey ; 

fcfcU R 2 s R 3 . *3J:t;R 7 ^l-±T7K^-efc*Ctli^^o ) 
^fcli^*tb©^WlCl^pI^^®^fcl*^«i:©^o 

[it*)g6] r2^ ( 7 m. ci~ci (#micR 4 -em&$ 



(11) 



*l*) s C 2 ~C 10 7^-^ (ffiftl=R 4 T?1t»4*l*) , C 2 ~C 10 7 

*lJsLt<0 R 5 -CMS*.*) T?fe*!S#Il2 fcIN L 50>^-rtt*> 1 JSfE&0Mt£ 

[|f*3S7] R2*<7K^, £fcl*Ci~C-| 0 7^;U <ftmU:R 4 T?® 
&4*l£>) T?ft*»#JS6SE«a><b£teo 

[lf*«9] R3^ C-|~Ci 0 7)l,*)l (&M\ZR4vW&Z 

*i*) , c 2 ~c 10 7;i/<r-^ (fi*lCR4-C«»**l*) . c 2 ~c 10 7 
;u*-;u (ftiII::R 4 T?W&4*l*) . C 3 ~Cio^P7m (£SKR 

4 -eM&4*t*) » 7'J-ju (&M\z®iLLx 1 ^fc(*^+iJii±fl>R5-es^$ 

1 JSfa®aMb£1fc. 

[tf*Ig 10] R 3 C 1 ~C 1 o 7;u*;u (£ R 4 

» *iM*7 , j-fl' (ff*i=aitLTi*fc(*-e-*ija±©R5Tf«»4*i 

r 3 a<c-i ~c-i 0 7)\,*)i> (ffmicR 4 -es^4H*) 
■eft*»*«i ogE*0Mb£«i. 

fctt^HJa±(7)R 5 -e©^4*l5) , ^xP7'J--IU <ff*C:aaLT1*fc(* 
^*lUl±<0R 5 7?Sm4tl*) . -SO-R6, -S0 2 -R 6 s -CO-R6 
, -COO-R6, -0-R6, s£lN|i-S-R6-efc^|f^a2^LNL1 10) 

5t?b*4*i*) s ^fP7U-;i (ffft(waitLTi*fci*-t*iJSi±a>R 5 -e 



(12) 

S&$;h&) s -co-r6, -coo-r 6 , -o-r6 s fciMi-s-R 6 

X-WWi£tl&) T?fe-S>tf*^1 3Bt©ft$ft. 

5] R 4 *<-COO-R6 s -0-R6, atMi-S-R 6 -e 

fc<&^#Ji 1 3 tassaMb^isjo 

[1^11 8] R6^, CT-CToT^Jk C 2 ~ C -| 0 7Jl>*-JU 

(fti£KR 4 -e®fe$;K6) s c 2 ~c-i oni*-* (ffEi^R 4 -eM^$*i 
i>) „ 7'J-;u («S(caitL-ci *fcii^ui±a>R 5 r^$*t 

[fS#®2 1 ] 2^Jg^(7)^(CfcLNr^ffl-r-5fctf)a)m^(7>Sl^l^fc 

[is*« 2 2 ] ^3as(Dif *® 1 &i^u 1 9 1 m&M<Dit£® 

<J)ft5.Z$t\ t hlCj3lt-i)2M^(7)^JS73ji. 



(13) 

[000 1] 

zmmmmte&ittv&ftn*?^ dpp-i viz&ttTsmtz&wt^* 

[0002] 

> : ?Px7-tf^fc&^:?^U^5 1 * , --tr I V (DPP- IV) I*. 2(4 
(pos i t i on 2) IZ^P'J^fdiT^-^^ £*>/^©* N b*0> 
2 O0>N*4as7 5 / §££t#g&*ll::l&£-t£o 
[0003] 

DPP- 1 V<D±m¥tftK&%\l*™£lZfetLZhX^KWitl£t. W&U 

man. T»stt(b, mam. wuHani:**. je»&. *tt«i«P, i 

[0 0 0 4] 

DPP - 1 Vli, -^(D^S^^v^'JV^H^^^^fc^^*^^ 

*?*ki (glp-1) te&tfmmm*?? k (gip) ^^Az-e^so-c 
, ^u3-xw<ciH0(^i;#i+b+i-5„ GLP-ifemi piintogo 

ill:J5l^(D^tt^fc y . b 2 N *$S7 5 / g|CDl&£li*;ftb 
[0 0 0 5] 

-ot*7Kicfcit-5DPP - 1 vastfLmmmo&mtGLP-i &&xsg i p 
(7>N*4as^/g^i»iJiL, ztitt}\,*yointefi&&tf* l )iz<&v* -<>xy 



(14) 

[0006] 
[0007] 

LfrLfctfbs DPP-IVb. 7h^f> (A t t r a c t i n) , X. 

fc«fcu'Q p p **<?d p p - 1 v tm catufc ma^tfe***"*"**® 

[0 00 8] 

•ffftttMMMUEl*. aUXfa-m^^UtU KO*«*C=«^ 
Aft***. ffi^iLDLlfi?. fe*tf«l/^WDHDLaUXfP-^ 

**W63W=l, ttor»R*ttJi»Jttifluta)»*t*y«ja*it< 

-jHfc||^P^Afl!>iaAJft«/<*iH I (National Cholest 
erol Education Program's Adult Treat 
ment Panel I I ) £*oT«W**tfc. 
[0009] 



(15) 

. ^fg&0>?E. BR«i. ME. 7TP-A1t«iKWft&. IMI, fc<fctffe 

fl)««fl!>IS*Ofc«>lc» *©TI»feJ:tf»«l*, Mfcfc*«£ttft*« (pu 
blic health priority) £ £ft«2>'<t'Cfo'&o 
[00 10] 

[00 11] 

LfcA<o-C^Bs $fe«££WflJ*<6-*fc< DPP- I V*B»-T 
[00 12] 

DPP - I V£HW"f *fctoflH*<Oj&^bfctt#*2F*VCl***t» **lbl* 
±X. to*. S^tts B«te. fc^tf/Sfcttaa^WfcttJtKHLT*! 

[00 13] 

*0<fc3^b£» fctJttfHBttffrttBOS/l 9998. BBttltffiB 
0 0/34 24 1 . 3KB4$VrUBff6 1 24305§ (y/^Uxf X (Nova 
rtis) AG), fc£l/IIIiSftitaJg§99/38 50 1 {$Z>V (Tufts 

[00 14] 

Tl^$9tfcDPP- I vB«aMft&5***u **il*DPP- I VOBSKJ: 



(16) 

y mos t- liiE^ib £ tinhorn a>f&m^mv fc % o * 

[0 0 15] 

[SEtf^lfcLJ: 3 £ -r^H] 

«rcfc*. **Wtt* com****** *e«»j**, a 

[0 0 1 6] 

*Wlti:6l>t*ffl4*i*Hl TDPP-I VJ I*, CD26iUt»f) 
flfcS?*:**^*?**— t?I V (EC3. 4. 14. 5; DPP- IV) £ 
*l*r*Z*tf*HI**l*. DPP- 1 VI*. ^»b2Si(DiiglC^O'J> 

*tz.\tT s 7-^&&zm*z>x x > mot**®* k*«w« 

o 

[00 17] 

ffiB rjftftj I*. ftl(condition), *fcl4»S£«?B« 

[00 18] 

ffiS T)3$fflflS»J (4. j8fflBS«fiB<Z>ft*. «M^^« fc«fctf0Sfflll&a> 
[00 19] 



(17) 

*Wlli:J3l»tlHliif*fcl4«»^1it»8**i4«i FC 1~ C 107 
q*U fcfc*.!***^ n-^ejk -fV^PtfiK n-?*JW s 

[0020] 

jUrijuj I*. 2-1 o«>«*»M*tf*ft<tt iooz«S*«*t*I 

[002 1] 

I*. 2-1 o»»IM*tf*<KHio©sliWt»t«I 
tt^fctt^tto^ttfnfltfc***** 1 *^* -c = ch,-c=cch 3 .-c 

H 2 C = CH. -CH 2 -CH 2 ECH, -CH (CH 3 ) CECH**T?M 
[00 22] 

*ifc**©Ci - i o7^U»*t<? = tJWi"**i*- WW*©** 3 ** 
ftOHNId:. > h**. *^>* ?P***>* ?H**>* *5*tf^ 

S/*P*PeP**X S^D^P*** $/*P'<>*P**X fc£ 

P^S/P^rS/"*?**- 
[0 0 2 3] 



(18) 

*B^3HBS^fcLNT^ffl**i<SffiI§ rC 3 ~C-| QisVUTfr*)^ li. 3-1 
«>>7P^Ptf;u. i/*n?*Jk 5/^a^>fJk v^P'MrvJk T?^>? 
[0 0 2 4] 

ocD^mji^^-r-sia^ii^bTKm^mttL. s/*p;?p/<>> 

[002 5] 

i orom^ii^^^L, '>#< <h=t 1 o©rmis# 1 *fci***i»±a> 

[0026] 
[00 2 7] 

*W»»lCtel^Tttffl**l*«H rAfP7'J-Jl (heteroaryl) 

j i* % ^x=;u, tfpuju&^fc. mm. as* 

[0028] 

„ 7i-;k t*7i-ik -f>T-->k ±7=f-)\, (1— 7-7^^ 2— 



(19) 

3 — "7'> h^-b— ^U) . ft7i-;t (2— ^i-;U, 3-^x=JU) . 7M;u 

% *-f-7M-;i^ 7;u*u-;k -fv-f>y=^ *>XfcK'J 

7^'Jv-;k fTVU^k enu;u (2-t°p'J-/u) , e^^'J^u (3- 

. -r syi/Uiu d — < 5*vu;k 2— fs*vu;k 4— <s 
*vwu. 5— r sfvnjiu) , hurvuiud. 2, 3-hU7*;-A-i 

1. 2. 3-hU7V-^-2-<;k 1, 2. 3-h'J7'/-^-4 
1. 2, 4-h'J7';-*-3-fA) , tWJ* (Z-tW 

4-tru v» , tfu 5 v-;u (2-t°u =v-ik 4-tru sv-ik s-e 

/y^, 4-VJik 5-+/'j;k 6-*/u;k s-*/ 
•jjio -rv^/'J^ <1— f v*/ujk 3— fv*/u^ 4— <v^yu;u 

) , [b] 77-^ (2-*>7 [b] 3-*>7 [b] 77 

=JU, 4-*>7 [b] 77-Jk 5-*>V [b] 77-Jk 6-*>7 [b 

] 7 7 -;k 7-*>v [b] 77-W . 2. 3-*;tKp-^v Cb] ^ 

(2- (2, 3-^tKP-^OV Cb] 77-^) s 3- (2, 3-v 
t|fp-K>'; [b] 77-JH , 4- (2, [b] 77 

s 5- (2, 3-^1= Kn— tb] 77-W . 6- (2, 3-v 
tKp-K>»; [b] 77^) , 7- (2, 3-i?tKD-K>y[b] ^7 

-;u) ) . [b] ft^i-ji (2-^>V [b] ft:i-;k 3-* 
>y [b] ft7i-;k 4-/<>y [b] ft^i-jk 5-*>7 tb] * 

t7izjk 6-^>V [b] f*7i-ik 7-*>7 [b] ft7i-ib) 
, 2, 3-^tKP-^/[bl ft7i-^ (2- (2, 3-vfcKP-* 
>7 [b] ft7i3) , 3- (2. 3-vtKP-^'/ Cb] ft7i- 



(20) 



)[,) , 4- (2, [b] ft7i-W , 5- (2, 3- 

i/th'D-Ky; [b] ft^i-W * 6- (2, 3-S*fc Kn—O*/ [b 
] =f-*Z>Ji-)\,) % 7- (2. 3-i?th'P-^y; [b] ^^^x-;b) ) s 
*f >K'JJU (1 ->f > K'j;i/, 2— T>KWk 3— f^K'JiW. 4— f>K'J 

-f>^;ij% 3— f>^7'j;k 4— <>*vu;u, 5--f>*V'j;u, 6- 
■j;u, 6 -*>x>f 5*vj 7-^ox-r 5^yg;K 8-^ox-fsyy 

. ftjb/WUJU (1 -*;u/<7'J;i/» z-iuu/W*))^ 3-2uu<*/'J 

4-**/WJJU) , 5H-y^>X [b, f] 7"tftf> (5H-v*>X 
[b, f ] 7-tft!>- 1 —OK .5 H-^>X [b. f] 7-t£tf>-2— <JU 
. 5H-^>X [b. f] 7W>-3-<0\>* 6H-^>X [b. f] T 
-tftf>-4 — OK 5H-^>X[b, f] 7-tfe>-5-<;i/) ,10,1 
1 -vt KP-5H-i;/<>X [b, f ] 7-tffc°> (1 0, 11-vth*P-5 

h-^>x [b. f ] 7-tftf>-i — < jk io, 1 i-s*t Kn-sH-i* 

k>x [b. f] 7-t!tf:/-2— OK 10, 1 1 -i?t KP-5H-v^>X 
[b, f] 7-tftf>-3-'OK 10, 1 1-^tKP-5H-v^>X [b, 
f] 7-tftf>- 4 —OK 10, 1 1 -vfc KP-5H-^>X [b. f] 7 

;-tftr>-5--<;i/) £#fc 0 

[002 9] 



N 




COO 3 0] 

^U^WCfct^T, TIES I n?***i*<fc£*, 

Kb 7] 



J2l±fl)R 4 i?ttlft**i4) » C 3 ~c 10 ^a7^ (tttl:»4Lti* 
fdi**x&±(&R 4 T?g$£*i<5) » c 5 ~c 10 ^P7^-^ 



N 




(22) 

1LL-C1 Std***lKU:<DR 4 T'M&£*l*) * 7'J-JU (ffitlC&SLT 1 £ 

R3|*, KM* C-|~C-| 0 7JMr;U (ffiEl^iLTI *fcl*-5"tlJil±(7>R 
0>R 4 -CM&$*1<&) . C 2 ~C -i oT^-JU (ftBlc&3LT 1 £fe(*-Ht 

m±<z>R 4 T-M$S*t<5>) , c 3 ~c 10 ^a7;^ (ffitdftSLt 1 £ 
fcfi-Him±0>R4-em&S*ii>) » C5~c 10 ^P7J^-;b (ftSi-fc 

fcli**lfil±fl>R 5 T«tft**i» feJ:i;/*fcl*C3~C 1 o s >* n 7JU*>C: 

R 4 ii, >>^n7;^k 7U-;u (ff*i=t*4Lr 1 ^fci4-enw±OR 5 
t?B**ti*) » AfP7U-^ (&SU:tt£L? 1 *fcl***iJ2Lt©R 5 -e« 
&$*1<I>) ,75/ (ff*lzaiL-C1*fcl***lJSl±fl!)R 6 -Cll«l**l*) . 
-SO-R6, -S0 2 -R 6 . -CO-R6, -COO-R6, -CON H- 
R6, -CON (R6) 2% - 0 -r6 > _ s _r6 s jjfrtf**,. 7-feh75 

R 5 li. /\py> % c -i ~c -i 0 7;i/*;u, C 1 ~C 1 oT*a*V, C -! ~ 

c 10 7;i/*;i/75/, ct-cio^7***7s;. 'OS/jk *>i;p* 

HJ-PfrtQ*?)^*. N-tKP^fW5A *>7/, *JI/?tMrX 7th 



(23) 



R 6 I*. C 1 ~ C 1 o 7^»M^U> C2~C 1 QT^*r—)V, C 2 ~C 10 7;U 
. BfFlBT^^U, T;U^-;U, T)l*-)l>. tfclii/^P7JI/ 

tztzL. R2tR3tfmzfcmx-&Z>Ztltti:l\ ) 
[003 1] 



R 2 I*. tKISL c-i-c-i 0 7;u*;u (ftSiz&a lt 1 £fdi**ii*Lt<DR 

fl)R 4 1?m^$*i-5») . C 2 -'C 1 o7^-;i' (ffislcSfejtLT 1 
JiULC&R 4 -?©^^*) > C3<vC 10 ^nWJI/ (fffclc&iiLTl £ 

fci*^*im±a)R4-eg^$ti5) , c 5 ~c 10 i/^P7^-^ (ffiErcJft 
HLX 1 £fcii*;h&±.a>R 4 -eg&£*v&) , T'J-;u («miCJ(4lLL-C1 * 



N 




(24) 



(Z)R 4 ■7?fijft2?tl'&) . C 2 ~C 10 7^-^ (ftEKifeiLT 1 fitzlttft 
\lk±<J)R*X-W.&£ftt>) s C 3 '-C 1 o^B7m <ffl*lca£LT1* 
fd*-tft&±©R 4 "C?SS!**i£) » c 5 ~Cio^n7;^=* 

fci***u-:U:<7>R 5 T?m&£*u fc.fctf/Sfciica-c-i o^n7;^>i: 

» 

tl&7 1 ) — iU* fcli^x P7U — *C:ltft £ *lT l*T t J: < ; 

. 75; (ffiRlcStofcL-Cl 3Efctt*;h.fiU:©R 6 -l?«fc**t*> . 
-SO-R6. -S0 2 -R 6 . -C0-R8 % -COO-R6, -CON H~ 
R6 S -CON (R6) 2 s -O-R 6 , -S-R 6 . 7* h7 5 

h\ - HP. /\PfX tKP**>, h'J7^tP>^k 

P* h**X ^J^ri-fik ;K SlctMit KP4F^/*JU"e*y : 

R5|*. /\PVX C 1 ~C -i 0 7JU*JU, CrCio7Jl3^>, C-i~ 
C 10 7^7S/, Ct-Cto^I/WSA *>2JI^ 
*X th'PWfJk -hP, h*)7)U*n*¥)l's h'J^;U+P> h**X 
h'J7;i/tP>Wt, N-tWW5A v7A *;M?**X 7* h 

R6fi, c-,-Ci 0 7;u^Us c 2 ~c 10 W-^ c 2 ~c 10 7;u 
c 3 ~c 1 o > >fP7i^k c 5 ~c 1 0 *>£n7;u>r-ju (cct? 



(25) 



[0 0 3 2] 
[ft 9] 



R2fi. tK*. C-i-C-i 0 7^l/ (ff*lcatfcLT1*fcl*-t*i&±©R 
4 -ca^$Hi>) » c 2 ~c-| 0 7;^-^ (ftSfc&3iLT 1 *fcli-5-*iJJl± 

R 3 I*. Ci~C-, 0 7I\A-R> (fiSUibH LT 1 *fcl***U2l±0> R 




(26) 

lU±0>R 4 t?g&£*l<i>) , C 3 ~C <\ Q^^U7)V^r)V (ftSlCftA LT 1 £ 

fci**;fcja±<&R 4 T'g&£*i*>) , c 5 ~c 10 ^a7;^-^ (ffigizife 

fcl*^*lJa±fl>R 5 T-a^$tl. fc«fctf/£fcl*C 3 ~C 1 o^>^a7^*>lC 

t 

**-T*IMD*fcl*^t&»«)ai«» *fcl*lS : ?-fii^lc<i:orR 3 ^fcl*R 7 ^ 

/l/$fcl*^fa7'J- *l=M£ilTlvCt»J:< ; 
R 4 t*. i/^P7iW, T U — il- (ffiftftft&LTI ^fcli^lii±^>R 5 
-efi&£*i£) » ^fP7'J-^ (fiti:8i4Lt1 £fcli**U2l±<DR 5 -e§ 

s rsy («S(c?iiL-ci £fcii*;h,iu±<&R 6 ^m&S*v<i>) , 

_ so _ R 6 s -S0 2 -R 6 . -CO-R 6 , -COO-R 6 , -CON H- 
r6, -CON (R6) 2% -0-R6, -S-R 6 , *;Utf**>> 7-feh7S 

K, i/T/» - hp, /Npy>, th*n**X MJ7;M-p*^u, Mj^iM- 
p/ |^«, % TJU^t^E-OU, *;u/N*^-r^, sUMifc KP*v>5^U-efc L J ; 

R5|i, /\P>f>, C -i ~C 1 0 7)l^)l. C -| ~C -| qTJUp^X c t ~ 
C 10 7m7 5A C 1 ~C -i 0 v7;U^;U75^, *>S>JU, *>vP* 

h'J7^*D^f^ft. N-tKB*W3/, *>7/» 7-bh 
7 5K. t h'P#>> ( Ts^Vt^J )\>s *l*l**;U/<*-f JUTJfty ; 

R6|i s C -, ~C 1 o7JU*Jk C 2 ~C 10 m-Jk C 2 ~C 10 7^ 
^f-;U s C 3 ~C 10 V^P7J^k C 5 ~C 1 o^P7^-Jl' (CCt 



P7'J-JU (MlcaiLLr 1 £fcli*;hliU:<&R 5 -eg&£;KS) *cfcy ; 
R 7 I*. C -, ~C 0 T)\s*)\, (fimfZ34iLT1*7cl*^tLm±(DR 

A x-m&Z*it>) . c 2 ~c 10 T^-;u (ffSl:ili4Lti *fcl«-*i)a± 

ju±<&R 4 -cm&£;ix&) s c 3 ~c 10 ^i37^ (ffsi^stur 1 * 

**Ua±<DR 5 T'S&£*l<&) , /NP^*>, C-|~C-| oTJ^^v, C-|~C 
1 o7WWt. C -J - C 1 o 5 -/ * C -, ~ C -| 0 ^T^U^UT 5 

t KP^^JK - hP, hU^^P^-^-ZUs h'J7il/tO> h + 'X 
b*)7)l,7tU*T)l>?-t. N-tKP^rWS/. V"7V> *;M?**X T-bh 
7 5K, fc KP**X *JU?7^-<;K 5HM**Ul//^«f ;U^fcy ; 
fc7=U R 2 . R 3 . fc£tfR 7 *<#lc±T7KmT?fc£c£!i^o ) 

[00 3 3] 

[<bi o] 




(28) 

<z>R 4 -eB&£*t&) . c 2 ~c 10 t^-^ (fimiz&au-ci 

fcli^*t&±<Z>R 4 T*®&£*L&) s C 5 ~C 10 ^P7JI/y-;i/ 

4LT1 £fcli*;h&±(&R 4 T?S&£*i<&) . T'J-^U (fcEd&a LT 1 £ 

fcii*ftW±(&R 5 -cm&£*i<5) > !jUMi^P7"J-;U (ffitlZifeSLT 1 

R3|* s C 1 ~C 1 0 T)l*)l (fcjllC&i&LT 1 £fd***lJ*U:0>R 

4 t-B&£*iS) , c 2~c 1 0 7;Kr-;u (ffSiciiSLn ^fcii-?-HUi± 

(DR 4 -?*^*!*.) » C 2 ~C -J 0 T)l*-)l> (UmiZtoiLLXI 3Ztzl***l 
&L±0)R 4 T*WWt£HZ>) s c 3 ~c 10 ^n7JI/^ (ttSdftltL-C 1 £ 
fdi-£*Uii±0>R 4 -e®&$;ti<5) * c 5 ~c 10 ^o7^-ji/ 
£LT 1 £fel**;h,W±<DR 4 -cm&£*i-5) . T'J— * (ttSK&jl It 1 £ 
fcli-Hxm±<Z>R 5 -T?S&£*U fc<fctf/£fcl*C 3 ~C -| 0 **9aTtl>1»lZ 

-em&£ft<5>) . AfPTU-^ (&miz&±Lx 1 £*:ii*;}xia±(&R 5 -cM 

&$*li>) ,75^ (fcSK&aLT 1 £fcl*-5-*i&±<&R6-eg&£*i&) % 
-SO-R 6 , -S0 2 -R 6 . -CO-R 6 , -COO-R 6 , -CONH- 
R6, -CON (R6) 2s -o-R6 s -S-R6, *M>#**X T-fehTS 



(29) 

R 5 ii, /\afx c 1 ~c 1 o7H^n. c 1 ~c 1 o7;ua**X c -| ~ 

C 1 0 7<Mr;U7 5 A C -| ~C -| o^7;i/*il/75/, "OS/^ -<>5/D^ 
R6|i, c -j ~C 1 QT)\>*rt\>s C 2 ~C 10 7^-;k C 2 ~C-| 0 7.H/ 

7U-;i/ (Mi^4^LTi*fcii^Hi<i±a)R5-cM^$*i*) . *im*^t 
pt'J-;u («si-94j£LTi */ztt-etiiU±o)R5-eii^$^i.) -efey : 

4 -t?M&£*iS) » c 2 ~c 10 7;u^^u (ff*ica£LTi*fci;miJ2U: 

<DR * ft*) % C 2 ~C 10 7^-^ (ttSlc34iLT1^fel*^ft 

isLt0)R 4 T?m8l£*i5) . c 3 ~c-| 0 istn7)\>*)U (Hmz&iLLXi £ 

fcl*^tlJU±(DR 4 -C?S^$tl-i.) » C 5 ~C -i 0 y^P7^-^ 

iuxi £fcii**ia±<&R 4 T-m&£*i£) . 7'J-ju (ffimrcsbiLn £ 

fcl*-5-*ll*l±(DR5-e^$ft*) % /sfPT'J-^ (fiil^iLtlffcli 
•ettJJJl±<DR 5 T?S^$tli>) , MP^>. C -i ~C -, 0 7)lzi*i/ y C-|~C 
! 0 7^*il/f t, C-! ~C t 0 7JU*JU75/. C -, ~ C -| 0 v7;U^U7 5 
th'P+i/^fJk - HP, MJ^UtPy^k h'J ^U^P* h*v. 

MJ^u+py-^u? 1 *-. N-t Kd*ws/, *>7>\ *;MMr*x 7-fe h 

fc£U R2, R3. fc<fctfR7jb<&|::±Trt§^fci>C£Utfc^o ) 
[0 0 3 4] 



(30) 

o 

[00 3 5] 
[0 0 3 6] 
[0037] 

«J<3D»*Lt^*»SU*. R 3 **» *** C-|~Ci 0 7JMrJU (MICR4 
. C 2 ~C-| qT/U^t-^ (fflftKR 4 - c 2~ 

c 10 7JU*=* («SIcr4-c?@&£*iS) . c 3 ~c 10 ^a7W ( 
ffl*U:R4-ClI***i*> . T'J-^U (ff*lc»ALTl*fcl***iJJl-t©R 5 
■CWftStU fc<fctf/£fcliC3~C-| 0 vfa7^>l^^) * 

/tfciic 3 ~c 10 ^a7;i*>i:^^) ■e***»W©ft**t«fc 

[00 3 8] 

ffi©»*Lt^lS»W*. R 3 *<* C-|~Ci (ff«l=R 4 

&£*u te«kt;/*fci*C3~c 1 0 ^ti7^*^**W) 

[0039] 

tt©H*U*»K»W*. r3 ! hc 1 ~c 10 7^ (fffti=R4-ea»* 

[0040] 



(31) 

£fdi**ua±<DR 5 ^m&£*U>) . -so-r6 % -so 2 -r 6 . -co 
-r6, -coo-r6. -o-r6, rtiMt-s-R^&SfcfHHOMtSto 

[004 1] 

±0>R 5 -e§&£*i-i>) . ^a7'JHi (ffilciife&LTi £fcii*-*i&±a> 

R^IUMFfl*) , -CO-R 6 . -COO-R6. -0-R6. sUMi-S 
- R 6 •Qfo&*&W(»it£m\ZJ:iX&Ztlho 
[0042] 

[004 3] 

ttttff £ UtJtttKBIi. r 4 *<-coo-r6, - 0 -r6. atMi-s- 

[0044] 
[00 4 5] 

ft&a>tf£U>HS£J&l§I*. R 5 #. /NP^>, C-|~Ci 0 7J^k SJctM* 

c i ~c 1 O 7;up^v"e*>i>*l§0^co<b^i^J:o-c$$*i^o 

[0 0 4 6] 

te©ff*u**»»tttt* R 6 ^ c-i-c-! 0 7;u^u, c 2 ~c 10 7ju 
^■-;u («mi^R 4 ^Mfe^ti*) , Ca-C! 0 t;u*-ju (ffiHcR 4 -e® 



(32) 

[004 7] 

[0048] 
[0049] 

(S, S) 1- "2, 5-vtKP-lH-eP 

(S, S) 1- (2-75/-^f'J^) "2. 5-S?tKP-1H-eP-JU 
(S, S) 1- (2-75/-3->f^-^f'J^) -2, 5-i?tKP-1 

h - tfn— ;u- 2 -*;utf- h 'J ju, 

(S, S) 1- (2-7S/-3, 3-v>^U-?*M^) -2, 5-vtK 

p- 1 H-ep— ;u- 2 -*;!/#=■ HUM** 

(s, s) 1- (2-7 = /-4->f^> h-4-xy^;u) -2. 5- 

*;t 1 H-tfP— jU— 2-* JUtK— K VJU. 

(S. S) 1- (2-7S/-3. 3-S>If*-'<>*/'fW -2. 5-v 

t kp-i H-ep-^-2-*;u7t5-K'J^ 

(S. S) 1- (2-7 5>'-2-v^P'<> ; f^7-b5 L ;i') -2, 5-v"tK 

p - 1 H-tfp-;u-2-*;u7H- mj;k 

(S. S) 1- (2-7 5/-2-«><7P^^'>^7-tr : 3 1 ^) -2, 5-vtK 

p-1 H -t°p— ;u-2-*;u7f?-K'J;u, 

(S. S) 1- (2-75/-2-^P^Wtf^) -2, 5-vtK 
p-1 H-tfP— /b-2-A*#= h'JJk 

(S, S) 1 - (2-7£/-2-fc*v*P [2. 2. 2] h- 1 — OU- 
7-fe*;i/) -2, 5-*vt KP-1 H-fP-;U-2-*^-h'J;U. 

(S. S) 1- (2-7*Tv*>-1 —f;U-2-7 5/-7"bf i ;U) -2, 



(33) 

KP— 1 H-tfP— JU— 2— *JM*=- MJJU. 
(S. S) 1- (2-75/-2-7i-^7tfiW -2. 5-*>fcKP-1 
H — tf O — — 2 -2UU#- h U 

(S, S) 1- (2-7S/-2- (2, 6-S?^U7x^U) 7"b^U) - 
2, 5-vt KP- 1 H-tfP— JU-2-*JUiK=. h'J;U. 
(S, S) 1- (2-7S/-3, 3-v7i-^-^Pet-^) -2, 5- 

vt Kp- 1 H-tfp— ;u-2-2uu#- h'JJk 

(S, S) 1- (2-75^- (3 (R) ->^;U^>^/-<^) -2, 
t |^p_ -i H-tfP-;U-2-;aJl/#- h'J^k 

(S, S) 1- (2-7 = ;- U-^^^^*/-^) -2, 5-i?tKP 

- 1 H-eP--»U-2-*;U7t?- h'J;k 

(S, S) 1- (2. 6-^7 5/-^^^) -2, 5-^th*P-1H 

- tfp-.iu-2-*i;u#- hU ;u, 

(S, S) 1 - (2-7 5/-6-$/*>S^U75y- / ^r-9V'Ol') ~2. 5 
-S/fc KP- 1 H-tfP— ;U— 2-*JI/7|5— h'JJk 

(S, S) 1- (2-75/-6-'<>yii'7Sy-^/^Jl') -2, 5- 
5/fc Kp- 1 H-tfP— jU-2-*M?— KUiU* 

(S, S) [5-7S/-6- (2-V7/-2, 5 -S? t KP - tfP-;U~ 1 

( S , S) [5-7S/-6- (2-V7/-2, 5-i?fc KP-eP-JU- 1 

(S, S) 4-7S/-5- (2-V7/-2, 5 - v t KP - tfP-JU- 1 - 
^/H -5-t*V"^^>»7 5h\ 

(S, S) 4-7S/-5- (2-*>7/-2. 5 -*J t KP- t°P-^~ 1 - 
^ ;u) _ 5 _^v-/<>^>^/<>i;;u7 5 K. 

(S. S) 4-75>-5- <2-*>7/-2. 5 -*> t KP - tfP-JU- 1 - 

(S, S) 4-75/-5- (2-S/7/-2. 5 -i>t KP- tf P-JU- 1 - 



(34) 



(s. s) 1- -3-^>vP^v-^pe^--;u) -2. 5-v 

t (.♦□_-! H-tfP— ;U-2-*^U7H- h U JU* 

(S. S) 1- (2-75/- (4->f;Wi^7-^-^f'Jil') -2. 5 
-v"fc KO- 1 H-tfP— ;U-2-*;U7H— MJJk 
(S. S) 1- (2-75/- O-^x-JU^Ptf*-^) -2, 5-vtK 

p- 1 H-tfp— ;u-2-*;utK- h u 

(S, S) 1- (eP'Jv>-2-*/^-;i') -2, 5-vt KP-1 H-tf 
P-jU-2-*^- HJJU. 

(S. S) 6- {2- [2- (2-S/7V-2, 5-i?t Kp- fc? P-;U- 1 - 
■fjW -2-t*V-XfJl/75;] -IW5/} = HJJU, 

(S. S) 1- 12- [2- (5— i7PP-t 0| Ji»-2— <;U75/) -X* 
;u75y] -2, 5-i?th'P-1H-lfP-/l/-2-*^-h 

m;u> 

(S, S) 1- {2- [2- (5-h'J7^P^^;i/-e'J v>-2— f^T 
5/) -IW5/] -T-k*M -2, 5-vt KP-1 H-tfP-JU-2 
-*;U#x h'JJk 

(s, s) 1- [2- d - t h'D+v>f ;b-y^P^>W5/) -7-fe 
^;u] -2, 5-i/t Kp-1 H-ep-;u-2-*;u7t?- h'J^k 

(S. S) 1- |2- [2- (5--hP-tf'J v>-2-1-;U75 /) -X5 1 
;u7S/] -7-b^;uj -2, 5-i?t KP-1 H-eP-;U-2-*;U7t?-K 

(S. S) 1- [2- (3— <y?P#*v-:7PtfJU7 5y) -7-tr^u] - 
2 5 _$?t kp-1 H-bfp— ;u-2-a;u*-MJ;Uo 

[00 5 0] 

1- <e*y v>-3-:fiju*-;i>) -2, 5-i?t Kp- 1 -H-tfp-;u 
-2-s-*;u/n-K'J;u, 



(35) 

1- (vT, (2-7 5/-v£P'<>*>*lJM?-JU) ) -2 ' 5-vtKO 

- 1 -H-ep-;u-2-s-*;u7t?- KU;k 

1 _ (3 _R-7 = / - 5-?i-,iU-^>$^ -2. 5-vt KP- 

-i _ H -ep-;i/-2-s-*;i/7t<- h'J^k 

-I - (3_s-7;/-5-7i-;l'-'<>^^W -2. 5-vt Kn- 
! _ H _tfp_ ;u- 2-S -2>,M*- MJJk 

1 _ (3-S-7S/-4-7x=.;U-^'J;U) -2, 5-vt h*P- 1 - 

H-ep— ;u-2-s-*;u?R- h'JJk 

!_ (3 _ R _ 7S y-3--7i-JI/-^Pet-^ "2, 5-vt KP- 
-, _ H -tfP— ,/U- 2 -S HJJK 

(^;U7^-'J>-2-*^-;U) -2, 5-;vt KP-1 -H-t°P- 

JU- 2-S JU#- h 'J 

! _ (3_R- 7 5y-6-7i-;i/-^-5-I/'f^) -2, 5-V 

t KP - 1 - H -£u—)\,-2-S-1l)\>ft- h*))ls 

1 - (3- R -7 = y-4-'<> > ; [b] ft7i>-2--f^-^'JW 

-2, 5-i?tKn-i -H-tfp— ;u-2-s-*;utH— HJju* 

1- ( 3 -R-7S/-4-t°'Jv>-3--f;U-3^f 'JJU) -2, 5-vt 
[♦ p _ -i _ H _tfP— )U-2-S-±)l#- h l ))ls 

! _ [3-s-TS y -4- (4-^>vP^rV-^x^;U) -?*'J;U] - 
2i 5-vt KP- 1 -H- t°P— )l>~2 -S-ilfrtf- h l ))l>s 

1- [2-S-tfP'J vv-2—<;U-7-b5 : ^] -2, 5-iJtKP-1- 
H-tfP— )\,-2-S-1))\>1t- HJA/* 

1- [4- (2-^DP-7i^) -tfP'Jv>-3-*;U*-,>U] -2, 
5-vt KP" 1 -H^tfP— JU-2-S-*JU#=- MJJU, 

1 _ ( 4 -R--7x^U-eP'J^>-3-S-*;U7t?-^) "2. 5-i?t 

^p.-i _H-t°p— ;u-2-s-*;u7t?-h'j;i/, 
[005 1] 
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) (2) 

(1) Boc- Fmoc-. CBz-tj;Z<D&ot < )l®mtote&m&T:&%lZ 



[00 5 2] 



[<b 1 1 ] 




[<bi 2] 




C-fb i 3] 
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<7) J; 9 &«* »SBi*ffl £E l^tk* u x - h g ;u£<#& o c 0^ w g ;Hb£#i 

[0053] 

BtttfiD^ (acid-addition salt)) 0)^^1115 £ft-5>o 

t°;we>iS. i/a^iS, u/\*ia, g>=f»» 

, asj:wg5 i ;utt*irfl>«k9***»©*^*4t*. »a<c*i«iitta*tt 

*-t? , 77-7X-f<f**'*'fX>X (Journal of Pha 
rmaceutical Science), 66. 2 (1977) fCRftdtl 

[0 05 4] 
[00 5 5] 

[0 0 5 6] 



(38) 

[0 0 5 7] 
[0 0 5 8] 

*%*w£hti:&mmts dpp - i vovs.mzftLTmm&tzitiEifiitzti 

[0 0 5 9] 
[0060] 
[006 1] 
[0 0 6 2] 

**w©fl!i©»»i*. ^ua-xitssftui (igt) <D%mmo>mfao>m&iz 

felt*. *«W©fc*1fc©ttfllT!**. 
[0 0 6 3] 

*36W©fl&©»«M\ (impaired fasti 

ng tolerance) (IFG) OSMfljOUOttC^Iti, 

©<b£1«D©&ffl-e&3o 

[0064] 

©teffl-efc£ e 

[0065] 

*38B©te©SS*§i*> ^a-xjtM* (igt) ©2M3tm#i^©jl*T£ 
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[0 0 6 6] 

[0 0 6 7] 
[0 0 6 8] 
[0069] 
[007 0] 
[007 1] 
[007 2] 
[007 3] 
[007 4] 
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[0 0 7 5] 

<mm%m> 

*§£witZhiz. to<ofcmmmMz£z%mzz biz-s&mmiztsiiz. mm 
m<j)%m\zt$^x&m-tz>myio)mno)tz#>o>. ^mmz^tzit^o^miz 

[007 6] 

*niflcD 1 mmrmizts^x. tammmmn >j >&tz\tG lp-u 

[007 7] 

<(*jgP0«Jlll^jT?fc5o 
[0 0 7 8] 

'j>#aHEauk e^T-f-r h\ f7 4 ;'j^>yt> (thiazoi idin 

ed i ones) . a tz|fi§^ 3*>*£fcx^ GLP-1 

, ^Ua-7.«ISISfiPI^ (modulator), !liSfft!W£4£if|i-f Sfc^ 

[0 0 7 9] 

[0 0 8 0] 

p a g I i n i d e) t$&XSi-T9 y )1-<< K (n a t e g I i n i d e) 
[00 8 1] 
[0 0 8 2] 
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?-r % J l )*J>9*z*n+vtti+ hP^'J^V>. ps?^'J*'/> (ros •. g 

I i t a zone) . 'J * L^. 

[0 0 8 3] 

[0084] 
[00 8 5] 

TO^lcfc^T, *fgWI**a>$5art(^ £ttfiJt#£LT. DPP- IV© 
[0 0 8 6] 

em i n g t on) : • 1M X>* • 7 > K • ^^X-f X • • 77"7 
(The Science and Practice of Pharm 
acy), 19 th Ed. , 1 9 9 5 lZ%&WiZtlZ>& 0 fcil^COfttfjldcfc y gSSS 

$fcl*^MW^^»J (applications) 

[0087] 

&rf>\ &IM**^U»* tf'V*>x (sachet) £fclite<&#St<0}& 
DPP- I voiHRatttB*-*"***^©*****:!*** 1 ^®**'^^** 
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+j- v *> x <n <fc 5 ic*a«a)@^^± icir^ $ v z> z 1 1 v 2 3 . 

P**>xh**>;HbtV*>>a, tf-'J-^Elk h— 

>r-<it. mm. mmmrzy. mmm*; ^u-tru k j= u^a&fl»^ ^ ^ • j -t u 

5^Mz;up-X> *><fc^7H«J fc*x;utfP'J K>t?fe£o H«lc H *H*£fcl*#& 

o znmismz. iisst m.imts&xfmiffiM. tmsy uwe e t e 

ning agent)* ^tz&WlVfcffl (flavouring agent) 

[0 0 8 8] 

M £ £ il^-T * C * #Tr 2 £ c 
[0089] 

&#0>&S8fi. D P P - I V(D||*Ste£IBg«*fgW<DStefc£to£»aJ 
^^fclimmO^fflgPiilcaSMlC^-r^, &P. &j)L % 0 (p u I mo n a 
r y ) . P|gfl ( b u c c a I ) „ j£T (subdermal). *£&t£ 

^fcttfci^im^s mm (depot) % &t> mmn. m&n. m 
em. am?** p (opthaimic) ©«fc3fciM£p«fc*»*fci*w 
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[0 0 9 0] 

m^7?y*zr*)i><P\zWLWLT:m\izLxt>*<. sum* hp-^£fci*p 
<pn»©a»«T? fc o r * i^o 

[009 1] 

<*icj§<e^fciis>i$i+fc> d p p— i vai*£5tt£m?&*f60ia>4:t&4fe 

^^LTtJ:l>o fittl*. fct^Lff^PtfU>^'j3-;U(D<fe54-pI^b^K 

o 

[0 0 9 2] 
[0 0 9 3] 

[0 0 9 4] 

m^Omiit (tabletting) ftffilC <fe o TSJjgT? 

[009 5] 
37 : 
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Sttfl:** (&$<&<b£$£fcl**<&&£LT) 2 5 0mg 

3P>fKtt0-HbWI(Aero8i I) 1. 5mg 

til/P-X, ja^(Avicel) (SMI!) 7 0mg 

&fHz;UP-*#A (Ac-D i -So I ) (MM) 7. 5m g 

^f7'J>SS7^^7A Ad. 
3— T-f >*7* : 

HPMC ^9mg 

* M y w a c e t t 9 — 4 0 T $)0. 9mg 
( * -j < ;u A □ — f W > W ACD iJ^#J t L T&ffl $ ft 6 7 *>;Hb £ ttfc / 

*3eW<0<b^*(4, fct^tf2S«S#, I GT, I FG. KM&s 
. ^lc2S^^<fc5«:±5!iLfc<i:o^fI>t?C0^ma>^«i. TO. mm 

LT&JTf acttf-r-t-So 5 fciffiSUil** ^SfflcD^y h<DJ:5fc^g 

[009 6] 

t hO)%miZ&l\Xte* 1 BK&O. 0 5~^1 OOOmg, #*L<(±&0. 
1 ~5 0 0mg(DS-^l:^fflL^tl!#'i>o «4i#*Ll^a«tt, 1 BfZ&O. 

5mg-i^2 5 0mg-efc-5. mglztt? zm&toMIRlzii^x s Ml^S-MX 

[0 0 9 7] 

-mz s xmrnoxtsm** mmmmstzWfoo. osmg^i ooom 

E£ft<5>o 

[00 9 8] 
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nn« Mi. $tzimBi&i9Lt§-izitimtmmwo)Bmiz. &o. o 

[0 0 9 9] 

-fbijM£fl:£jgc-*\ *»waMb**M>?P K7'yn^tl. 3 

i@Hi(7)ji^0^}il4» fct^li TDe s i g n of Prodrugs] ed 
. H. Bundgaard, Elsevier, 1 9 8 5 |Z|E® **LTL^*. 
[0 10 0] 

[0101] 

cd26/dpp-i vammft&zvm? zit-smnTSumttm 

HSULfcC d 26/dpp- I vaJK^Stt^PIW-r^lb^b^^^^^ili] 

S^So £fi&SMT?&SG I y-P r o-p-- hOT-'J K ( 

G I y-P r o-pNA) $:®m+ ZfeXlZ J: y , > If h Pfzfcrt* C D 2 6 
/DPP - I VOStttMC^*^. DPP-I Vl:<fcSG I y-Pro-pNA 

<&SJBJrl4£J5£p--hP7-'J K ( p N A) £B]KU f 0>ttSia£liiMt9ti: 
irlSfcffilzifcfirr*. »JlW<j:»*BaS*l=J:*»*Sttfl)HStt. p NAOMI 

asi*«fcya<fc*. ufctfot. P NA<DS«i$jg<z)ias<DSgf*, status 

[0 10 2] 
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CD26/DPP-I V (y^aSD-7 0 5 2) s G I y-P r o- 
pNA (->^7ttSG0 5 1 3) o 
[0 103] 

U&%kffi& : 5 OmM Tr is p H 7. 4, 1 5 OmM NaCI, 0. 
1 % Triton X- 1 0 0 o 
[0 104] 

CD26©G I y-P r o - p N AtfJISrliiS : 

iSU;CD26/DPP- I V X<r>tO)£$t:E.fcmm-eUm L 

tZo 

[0 10 5] 

1 o u l mmmztcimmm 

10/iL Sft (7KC:j§fl?Lfc0. 1Mfl)Gly-Pro-pNAM) tf: 

10 juL giStSfctt«8ria 

LTlMES*£t?KJ£»»*» 9 6-)UI/EL I SA?b-ha>fl«0>9xJUI:: 
iSM-r-So Z(7)^b— h^2 5°C^>T>^r^^- hL, 6 0#OM >4ra^—> 
3 ><D&\Z 4 0 5 n mfCfclf^URMi/t^/lJ^-r^o IH?M$$fftKMKttfft 
7^yh (f i t) iz&V^UL. *<D&&£mm%®. (Ki) tLXnMVB. 
to 

[0 106] 

Xvii— ' s T^7 / < : f^ V*? " ~?T (Zucker Di abet i c 

Fatty) (ZDF) =?v Y^Mt. *%W<Dit£V!l<J)ffimmO)%m]S& 
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[0 10 7] 
[HJS0J] 

[0 10 8] 

<Hli£0] 1 > 

(S. S) 1- (2-7S/-3, 3-i?y^;U-^'J;U) -2. 5-S/fc 

Kp-1 H-ea-Ju-2-*;U7t?^h'J^ (D 
(s) -2-75/-N- t-??p*$/*>M$-;i/-3, 3-$?>*;HHS 

(308mg, 1. 33mmol) £ 3 m L0)i>5 P □ > * >l::j§8?U 1-t 
Kn + *>-7-7-»f^> % / h'J7 4 /— ;U (HOAT) (180mg, 1. 33m 
mo I) fc«fctfl -X^;U-3- (3-^/^;U7 5/ ^Pt°;U) -%)^ > >A 
5 (EDAC) (2 5 8mg, 1. 3 5mmol) J^iDLfc, ^0>;g 

£&£MS^3 0#fil1Jt#U (S) 2. 5-vt KP- 1 H-bfP-;U-2- 
*;UtK^t*>;uK7 5 K (1 50mg, 1. 3 3mmo I ) fcj:tf$/-f V?P tfJU 
Xfjb7 = > (0. 46mL, 2. 6 8 mm o I) £3610 Lfc. Slfol^^M 

a-e2oi»iin«»Lf=. a±»««j*»*HPLC(zj:y, jsh 

Mfc£8**1*, 2 0 0mg<D (S, S) [1- (2-7j;U/\* ; E-f;U-2, 5-* 

t Kp-tfp-;u-i -*;u7t?-;u) -2, 2-i/y^;u-^ae;u] 
5>»t-mxxf^ (2) ^fffco «rc*y. JMu*4 7%-cfcofc. 1 

H-NMR (CDCI 3, 200MHz) 5:1. 03 (s, 9H) ; 1. 42 
(s, 9H) ; 4. 29 (d, 1H) ;4. 36-4. 50 (m, 1H) ; 4. 
62-4. 73 (m, 1H) ;5. 25-5. 33 (m, 2H) ;5. 85-6 
. 0 0 (m, 3 H) ; 6. 8 8 (b r. s. 1 H) . 
[0 10 9] 

(1 7 5mg s 0. 54mmo I ) (J) (2) £4m Lfltf'J $?>|Z»«L. S 
^»*0'CI=)%lPLt=. (0. 2mL, 2. 1 5mmo I) £»T 
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OmL(D^7K-e^L, ttit-7^*S/^ATfS£*Lfc. »J**3H6$1*. 1 4 0 
mgO> (S, S) [1 - (2-S/7/-2, KP tfP-JU- 1 

-;u) -2, 2-i/^^;u-^Ptf;H -A^/^vHt-^fjuxf^ (3 

) £?#f=o SrCfcy, i|X^I*8 1 H-NMR (CDC I 3. 2 0 

0MHz) 5:1. 05 (s, 9H) ; 1. 42 (s, 9H) ;4. 22 (d, 
1 H) ; 4. 3 9-4. 5 3 (m. 1 H) ; 4. 6 5-4. 7 7 (m, 1 H) ; 
5. 30 (d, 1H) ;5. 41-5. 48 (m. 1H) ;5. 83-5. 90 
(m. 1 H) ; 6. 0 9-6. 1 5 (m. 1 H) , 
[0 110] 

(140mg. 0. 46mmo I) 0) (3) £0. 5 m LOS^ P P * $ >(C 
ftfRLs jl^fcO'ClCfrjPL*:, 0. SmL^h'J^^tPftS^al. JS 

(5a***o 4 c-ei»nii«#Lfc. ffl£i**j*#*HPLci:: 

LT#fc, »l?*y» 4X^1*1 7 %T*fcofc 0 ^ H-NMR (M e OH, 2 
00MHz) 4:1. 20 (s. 9H) ; 4. 08 (s, 1H) ;4. 46-4 
. 70 (m, 2H) ; 5. 56-5. 62 (m, 1 H) ; 5. 95-6. 02 ( 
m, 1 H) ; 6. 2 2-6. 2 9 (m, 1 H) , L C— MS, m/ r : 2 0 8. 
4 (M+ 1 ) o 

[0111] 

*<, *«©fc£ttM**lg0fclc#8lH P L ciz«fc y »«*ff of=. 
[0 112] 

(S, S) 1- (2-75/-4-^f;i/-^>l — 4-xy-OlO -2. 5 

-vt Kp-1 H-ep— ;u-2-*;i/7t?- h'j;u (2) 

(29mg) LC-MS (EI) , m/ 2 : 206 (M+ 1 ) . (S) 2-t 
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O 

[0 113] 

(S, S) 1- (t?U 2 -t>)l#-)\,) 2, 5-S/fc Kn-1 H-e 

p— ;u-2-*;utH- h'J^ (3) 

(30mg) 1 H-NMR (CDC I 3, 200MHz) <5 : 6. 13 (d. 
1H) ;5. 90 (d, 1H) ;5. 5 0 (s, 1H) ; 4. 78 (s. 1H) 
; 4. 46 (m. 2H) ;3. 53 (s, 2H) ; 2. 52 (s, 1H) ;2. 
1 8 (m. 3 H) ; 1 . 4 (m, 1 H) . LC-MS (EI) , m/z : 192 
(M+1) o N-Bo c-^P'J>^^iSSliLfco 
[0 114] 

(S, S) 1- (2-75/-3-7i-;i,-^P -2, 5-vt 

Kp-1 H-t'p— ;i/-2-a;M?=.h'j;i/ (4) 

(27mg) 0 ^ H-NMR (CDC I 3, 200MHz) 6:7. 30 (m 
, 5H) ;5. 85 (dd, 1H) ;5. 70 (dd, 1H) ;5. 38 (m, 
1 H) ; 3. 33 (dd, 1 H) ; 4. 2 (dd, 1 H) ; 3. 33 (dd, 1 
H) ;3. 15 (dd, 1H) ;2. 88 (dd, 1 H) , LC-MS (EI) 
. m/z: 24 2 (M+ 1 ) . N -B o c -7 x-)\,Ty ->frt>M&Ltz 0 
[0 115] 

(s, s) 1- (2-7 5/-4-^^;u-^>5»/'f ;u) -2, 5-vt K 

P-1 H-eP— JU-2-*;i/7t?- (5) 

(66mg) 0 1 H-NMR (CDCI3, 200MHz) <5 : 6. 17 (d 
d, 1 H) ; 5. 9 0 (dd, 1 H) ; 5. 5 0 (m, 1 H) ; 4. 6 3 (dd 
, 1 H) ; 4. 38-4. 28 (dd. 1 H) ;4. 28-4. 15 (dd, 1 
H) ; 1. 92-1. 54 (m, 3H) ; 1. 00 (d, 6H) , LC-MS ( 
E I ) . m/z : 2 0 8 (M+1) 0 N-B o c -P-f S/^bHSILfio 
[0 116] 

(S. S) 1- [2-7S/-3- (4->h*->-7i-Jl) -ZfO ift- 
;U] -2. 5-^t KP- 1 H-t°P-^-2-*;i/7H- h'J-M/ (6) (6 1m 
g) 0 1 H — NMR (CDCI3, 200MHz) 5:7. 15 (d, 2H) ; 
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6. 76 (d, 2H) ; 5. 85 (d, 1 H) ; 5. 68 (d, 1 H) ; 5. 3 
0 (s, 1 H) ; 4. 3 8 (m, 1 H) ; 4. 2 5 (d. 1 H) ; 3. 7 3 (s 
, 3 H) ; 3. 3 2 (m, 1 H) ; 3. 1 2 (m. 2H) „ LC-MS (EI) 
. m/z : 27 2 (M+1) „ (S) 2 - t V^'slDlifr-frT 5 J - 3 - 

[0 117] 

(2S) 1- (2' -7S/-2' -7i-;i/-7-l!f^) -2. 5-i/tK 

□ -1 H-en-;u-2-*;U7t5^H'J;i/ (7) 

(68mg) 1 H-NMR(CDCI 3 . 200MHz) 6:7. 48 (m, 
5H) ; 5. 5 7 (d, 1 H) ; 5. 7 5 (d, 1 H) ; 5. 4 3 (d. 1 H) 
;5. 37 (s, 1H) ;4. 50 (dd, 1H) ;3. 75 (dd, 1 H) , 
LC-MS (EI), m/z : 22 8 (M+1 ) „ (S) -7i-^'Jv>^ 

[0 118] 

(S, S) 1- (2-75/-3-'<>i;a^>-7 , Pt 5 t-W -2. 5- 

i?t Kp-1 H-tfP — )i-2-t))l7\rs- HJju (8) 

(61mg) 1H-NMR (CDCI 3, 200MHz) (5 :7. 32 (m, 
5H) ;6. 05 (dd, 1H) ;5. 82 (dd, 1H) ;5. 45 (dd, 
1H) ;4. 68-4. 42 (m. 4H) :4. 15 (dd, 1H) ;3. 83 
(d, 2H). LC-MS (EI), m/ z : 2 7 2 (M+1) o N-Boc- 

[0 119] 

(S, S) 1- (2-T5>'-4->^;U7.;U'77-^-^5 L| J;U) -2, 5 

-vt Kp-1 H-t°p-;u-2-*;u^- h'j;u (9) 

(65mg) 1H-NMR (CDCI3, 200MHz) 5:6. 15 (dd 
. 1H) ;5. 88 (dd, 1H) ;5. 52 (m, 1H) ;4. 58 (dd, 
2H) ; 4. 40 (t, 1 H) ; 2. 6 5 (m, 2H) ; 2. 2 2 (m. 2H) 
;2. 15 (s, 3H) 0 LC-MS (EI), m/z: 226 (M + 1 ) „ N 

-B o c-y-^^-^^biasiLfco 
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[0 12 0] 

(S. S) 1- ( 2 -7 8 / - 2 - DA*^-7tf *) -2. 5-5* 

t kp_i H-ep-^-2-*;u^-h'j;u do) 

(1 1 6m g) 1 H-NMR (CDC I 3 . 2 0 0MHz) 6:6. 0 9 (d 

1 H) ; 5. 8 3 (d. 1 H) ; 5. 5 5 (s, 1 H) ; 4. 6 2 (d. 1 H 
) ; 4. 3 5 (d, 1 H) ; 4. 0 7 (d. 1 H) ; 1. 8 0 (m, 6H) ; 1 

2 (m, 5H) , LC-MS (EI), m/ z : 2 3 4 (M+ 1) . (S) N 
-Boc-^n^^'J^blSSU:. 

[0 12 1] 

(2S, 2' S, 3' R) 1- (2' -7S/-3' -^f^>fH^ 
) -2. 5-i^t KP-1 H-tfP— ^-2-*JU#= mj;u (1D 

(4 6mg) 1 H-NMR (CDC I 3 . 2 0 0MHz) 5:6. 1 5d (1 

H) ; 5. 38 (d, 1 H) ; 5. 5 3 (s. 1 H) ; 4, 6 2 (d, 1 H) ; 
4. 3 5 (d, 1 H) ; 4. 19 (d, 1 H) ; 1. 9 6 (m, 1 H) ; 1. 6 
0 (m, 1H) ; 1. 38 (m. 1 H) ; 1. 1 (m, 6H) . LC-MS (E 

I) , m/z : 2 08 (M+1) . N-B o c -TP— f VP>f L 

tZo 

[0 12 2] 

(2S) 1- (2* -7S/-2" -i-7$ b>- 1 -- f Jb-7"fe*JU) -2 

5-i?t Kp-1 H-tfp— ;u-2-*;utf- h u;u (1 2) 

(8mg) 1 H-NMR (CDC I 3. 2 0 0MHz) 6 : 8. 3 0 (d. 1 
H) ; 7. 9 5 (t. 2H) ; 7. 6 0 (m. 4 H) ; 5. 8 7 (m, 1 H) ; 
5. 78 (m, 1H) ; 5. 52 (m, 1/2H) ; 5. 40 (m. 1/2H) 
; 4. 4 3 (m. 1 H) ; 4. 4 5 (m, 1 H) ; 4. 3 8 (m, 1 H) ; 3. 
40 (m. 1 H) , LC-MS (EI), m/z : 27 7 (M) , (S) N-B 

[0 12 3] 

(28. 2' S. 3' S) . 1- <2' -7S/-3' <>*/-f 
;U) -2. 5-^t KP-1 H-fc?P-->U-2-*;M?-HJ^ (1 3) 
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(41mg) 1 H-NMR (CDC I 3, 2 0 0MHz) 6:6. 1 2 (dd 
1 H) ; 5. 8 5 (d d. 1 H) ; 5. 4 8 (d d. 1 H) ; 4. 6 2 (d d 
1 H) ; 4. 3 5 (m. 1 H) ; 4. 05 (d. 1 H) ; 2. 0 (m. 1 H) 

; 1. 6 1 (m, 1 H) ; 1. 2 7 (m. 1 H) ; 1. 0 7 (d, 3H) ; 0. 

9 7 (t, 3H) o LC-MS (EI). m/z:208 (M+ 1 ) . N-Bo 

c - -i V P -f blSS t tzo 

[0 124] 

(S, S) 1- [2-7S/-3- (4-7^tD-7i-iW -^Ptf^"- 

;u] -2, 5-*t kp-i H-ep-;u-2-*;u^-K'j;u (1 4) 

(51mg) 1 H-NMR (CDCI3. 200MHz) 5:7. 25 (m, 
2H) ; 7. 15 (m, 2 H) ; 5. 9 0 (m, 1 H) ; 5. 7 4 (m. 1 H) 
; 5. 3 8 (m, 1 H) ; 4. 25 (m, 2H) ; 3. 1 7 (m. 3H) , LC 
-MS (EI) , m/z : 260 (M+ 1 ) o N-Bo c-p-7ibtP7i- 

[0 12 5] 

3-T57-4- (2-V7/-2, 5 - v t KP - MU-)\,- 1 -- OW - 

4-^v-»»>^ux^x;u (1 5) 

(21mg) LC-MS (ES) , m/ z : 224 (M+ 1 ) . 1 H-NMR 
(ME OH, 200MHz) 5:6. 2 3 (m, 1 H) ; 5. 9 5 (m, 1 H) 
; 5. 5 3 (m. 1 H) ; 4. 5 5 (m. 3 H) ; 3. 7 5 (s, 3 H) ; 3. 
72 (t. 1 H) ; 3. 1 8-2. 79 (m, 3 H) . 
[0 12 6] 

(S, S) 1- (2-7S/-^Dtft-^) -2, 5-vfc KP-1 H-tf 

a—)\,-2-lj)i#- h (16) 

(1 3m g) LC-MS (ES) . m/z : 1 6 6 (M+ 1 ) . 1 H-NMR 
(MEOH, 2 0 0MHz) 5 :6. 2 5 (m. 1 H) ; 5. 9 8 (m, 1 H) 
; 5. 5 4 (m, 1 H) ; 4. 5 0 (m. 2 H) ; 4. 2 7 (q. 1 H) : 1. 
57 (d, 3H) o 
[0 12 7] 



(53) 

3-7S/-4- (2-vt/-2. s-^tKn-eo-^-i—ow - 

4 _jj-4p.y-|Mt><:/$? jUXX-rJU (17) 

(33mg) LC-MS (ES) . m/z : 300 (M+1) . 1 H-NMR 
(MEOH, 200MHz) 5:7. 36 (m. 5H) ; 6. 1 9 (m. 1 H) 
; 5. 95 (m, 1 H) ; 5. 5 2 (m. 1 H) ; 5. 20 (s. 2H) ; 4. 
63-4. 42 (m. 3 H) ; 3. 3 5-2. 97 (m. 2H) . 
[0 12 8] 

4_ 75/ _ 5 _ (2->7/-2, 5-^tKn-tfPHl/-1-^H - 
5 -j-^y-Ky$ >|§^>vJUXX^;U (1 8) 

(3 9mg) LC-MS (ES) , m/z:314 (M+1) , 1 H-NMR 
(MEOH, 2 0 0MHz) 6:7. 35 (m, 5 H) ; 6. 20 (m, 1 H) 
; 5. 95 (m, 1 H) ; 5. 53 (m, 1 H) ; 5. 18 (a. 2 H) ; 4. 
4 5 (m. 2H) ; 4. 3 5 (dd. 1 H) ; 2. 63 (t. 2H) ; 2. 2 3 

(m, 2H) o 

[0 12 9] 

1- (2-75^-3, 3-^yoc-)\,-ZfaHt-)l) -2, 5-S>fcKO 
- 1 H-t°P-^-2-*^- h'JJl' (1 9) 

(1 mg) LC-MS (ES) . m/z : 3 1 8 (M+1) . 
[0 13 0] 

(2S. 2' R) 1 - (2-75/-3-^f^-3->W^77^- 

?^'j;u) -2, 5-vt Kp-1 H-t°p--»u-2-*;u^-h'j;u (20) 

(49mg) LC-MS (ES) , m/z : 240 (M+1) • 
[0131] 

(S. S) 1- (2-75/-3-i/^P^*v^-^°t°t-;U) -2. 5 

KP-1 H-tfP— ;U-2-7j;U7H-h'J^ (2 1 ) 
(30mg) LC-MS (ES) . m/z : 248 (M+1) o 

[0 13 2] 

1- [2-757-3- (1-*>S^U-1 H-< i fiW - 

•JuMt-M -2, 5-i^t KP-1 H-eP-;U-2-*;i/7K-h'J;U (2 
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2) 

(6mg) LC-MS (ES) , m/ z : 322 (M+ 1 ) . 
[0 13 3] 

(s. s) 1- (2-75/-3->;u*^h-3-y^;u-^'J;u) -2 

5-SJfc KO-1 H-t°P-JU-2-*;U7H- K'J^ (2 3) 
(2 3mg) LC-MS (ES) . m/::490 (M + Na+) . 1 H-N 
MR (MEOH. 200MHz) 8:7. 24 (m, 1 5 H) ; 6. 23 (m, 
1 H) ; 5. 9 8 (m. 1 H) ; 5. 5 7 (m. 1 H) ; 4. 6 0 (m. 2 H) 
; 4. 3 0 (s. 1 H) ; 1. 5 8 (s, 3 H) ; 1. 5 2 (s. 3 H) . 
[0 13 4] 

1 _ [2 _y 5 y_3_ (4-* t.**,-**s&i\'WPT=-fl') -3-^f- 
A,-?*iJiU] -2. 5 -iJtKP-1H-eP-;U-2-*;U7t5-h'^K2 

5) 

(3mg) LC-MS (ES) . m/ z : 346 (M+ 1 ) . 
[0 13 5] 

(s. s) 1- [2-7^-3-^^-3- (4->^;u-^>^ux;u 

M "2, 5-vtKP-1H-bfP-^-2-*;U^-h 

(2 6) 

(5 8mg) LC-MS (ES) , m/z : 3 3 0 (M+ 1 ) o 1 H-NMR 
(MEOH. 2 0 0MHz) (5:7. 3 2 (d. 2H) ; 7. 13 (d, 2H) 
; 6. 2 0 (m, 1 H) ; 5. 9 5 (m. 1 H) ; 5. 5 2 (m, 1 H) ; 4. 
4 2 (m, 2H) ; 4. 0 7 (s. 1 H) ; 3. 9 0 (dd, 2H) ; 2. 3 0 
(s. 3H) ; 1. 58 (s, 3 H) ; 1. 46 (a. 3H) . 
[0 13 6] 

1- [2-75;-2- (4-7^0-71-^) -7«fe*JU] -2, 5- 
vt KP-1 H-tfn— JU- 2- AJUtf-MJJU (2 7) 

(5 6mg) LC-MS (ES) . m/ z : 2 4 6 (M+1) . 1 H-NMR 
(MEOH. 200MHz) 5:7. 50 (m. 2H) ; 7. 29 (m. 2H) 
; 6. 1 2 (m. 1 H) ; 5 . 9 2 (m. 1 H) ; 5. 5 8 (m. 1 H) ; 5. 
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4 0 (s, 1 H) ; 4. 5 0 (dd, 1 H) ; 3. 7 5 (m. 1 H) , 
[0 13 7] 

(S, S) 1- (2-75y-2-f^-4-f^-7irfJI/) -2. 5 

-iJt kp- 1 H-fcfp-->u-2-a;u7K-HJ^ (2 8) 

(6 5mg) LC-MS (ES) . m/z : 268 (M+1) . 1 H-NMR 
(MEOH, 2 0 0MH z) 6:1. 20 (m, 3 H) ; 6. 23 (m, 1 H) 
; 5. 97 (m. 1 H) ; 5. 56 (m. 1 H) ; 4. 53 (m. 2H) ; 4. 
48 (s, 1H) ; 3. 20-2. 9 6 (m. 6 H) . 
[0 13 8] 

(S. S) 1- (2-75^-3-^f^-^'iW "2. 5-vfcKO- 
! H-tfn-M/- 2- *;i/7t?- h'J;U (2 9) 

(4 2mg) LC-MS (ES) . m/ z : 1 9 5 (M+1) . 1 H-NMR 
(MEOH, 200MHz) 5:6. 0 5 (m. 1 H) ; 5. 8 9 (m, 1 H) 
; 5. 2 1 (m. 1 H ) ; 4 . 5 2 - 4 . 3 8 (m. 2 H) ; 4 . 1 5 - 4 . 0 
0 (m. 1 H) ; 2. 5 0-2. 1 5 (m, 1 H) ; 1. 1 8 <d, 3H) ; 1 
. 08 (d. 3H) o 
[0 13 9] 

1- (5. 5-^/^u-^7^y^>-4-*^-^) "2. 5-i>tK 
p - 1 H-fc°n-JU-2-*;u*- hu;u (3 o) 

(1 1 5mg) LC-MS (ES) , m/z:238 (M+ 1 ) » 
[0 140] 

_ (1 _7 5< /-i//7D^P/^*^7t?-;U) -2. 5—ytKP-1H- 
. tfP-)U-2-*JU*-HJ^ (3D 

(4 5mg) LC-MS (ES) , m/z: 178 (M+1) . 
[0141] 

(S. S) 1- (2-7£/-3-7i-;U-?Pe*-;U) -2. 5-*fc 
KP _ 1 H-tfP-;U-2-*^7K-h , J)U (3 2) 

(5 7mg) LC-MS (ES) . m/z:242 (M+ 1 ) . 1 H-NMR 
(MEOH. 2 0 0MHz) 5:7. 3 4 (s. 5H) ; 5. 9 5 (m. 1 H) 
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; 5. 83 (m, 1 H) ; 5. 4 5 (m. 1 H) ; 4. 4 5 (m. 1 H) ; 4. 
2 5 (m. 1 H) ; 3. 3 3-3. 0 0 (m. 3H) „ 
[0 14 2] 

1- (2-75;-^f'J^) -2, 5-*t KP-1 H-tfP-;U-2-* 

;U7t?— h 'J (3 3) 

(6 0mg) LC-MS (ES) , m/z ; 1 80 (M+1) , 1 H-NMR 
(MEOH, 200MHz) 6 : 6. 2 5 (m. 1 H) ; 5. 9 6 (m, 1 H) 
; 5. 5 5 (m. 1 H) ; 4. 5 0 (m, 2H) : 4. 2 2 (t. 1 H) ; 2. 
00 (m. 2H) ; 1. 18 (t. 3H) , 
[0 143] 

1- [2-7S/-3- (1 H-- f >K-iU-3— f;u) -z?ntf*-)i] - 
2 KP-1 H-tfP-^-2-*^-h'J;b (3 4) 

(5 3mg) LC-MS (ES) . m/z:281 (M+ 1 ) , 1 H-NMR 
(MEOH, 200MHz) (5:7. 7 0-7. 0 3 (m, 5H) ;5. 90 ( 
m , 1 H) ; 5. 8 0 (m, 1 H) ; 5. 4 5 (m. 1 H) ; 4. 42 (m, 1 
H) ; 4. 20 (m, 1 H) ; 3. 45-3. 15 (m. 3H) . 
[0 14 4] 

(s, s) 1- (t°^'J v>-2-*;utH--»u) -2. 5-*;tKP-1H- 

fc?P— JU— 2 —i3)l^— h UJU (3 5) 

(1 7 7mg) 1 H-NMR (MEOH, 300MHz) (5:6. 25 (m, 

1 H) ; 5. 9 8 (m. 1 H) ; 5. 5 3 (m, 1 H) ; 4. 4 9 (m, 2H) 
; 4. 1 5 (m. 1 H) ; 3. 4 3 (m. 1 H) ; 3. 0 8 (m, 1 H) ; 2. 

2 9 (m, 1 H) ; 1 . 9 5 (m, 2 H) : 1 . 7 1 (m. 3H) , 

[0 14 5] 

(S. S) 1-(1. 2, 3. 4-jh7t KP-- fV*/'J>-3-*^# 
_ 2 , 5-i?t KP-1 H-hfP— JU-2-*iU#=-K'J^ (3 6) 

(3 5 7mg) 1 H-NMR (MEOH. 3 0 0MHz) (5:7. 30 (m, 
4H) ; 6. 28 (m. 1 H) ; 6. 01 (m, 1 H) ; 5. 60 (m. 1 H) 
; 4. 6 3-4. 4 2 (m. 5H) : 3. 5 2 (dd, 1 H) ; 3. 1 9 (dd 
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. 1 H) o 

[0 14 6] 

1- (2-T5y-V^a^>^>*;U7t?-;U) -2. 5-i?tKP-1H- 
\dU-il-Z-S--h)lifs=. K'J;i/ (37) 
LC-MS (ES) , m/z : 206 (M+1) „ 
[0 14 7] 

1- (t 0 ^Ui/>-3-*;U7H-;u) -2, 5-i/t Kn-1 H-tfn— 

2-S-l3)l*#- h'JJU (3 8) 

LC-MS (ES) . m/z : 206 (M+ 1 ) . 
[0 14 8] 

1- ( (3R) -7?/-5-7i-JI/-^^^;b) -2, 5 - v t K □ 

-iH-t°p-;u- (2S) -*;M?-HJ;M3 9) 

LC-MS (ES) , m/z : 270 (M+ 1 ) 0 
[0 14 9] 

1- ( (3 S) -75/-4-7i-)l-7f'JM -2, 5 - V t K □ - 1 
H-tfa-ju- (2S) -fc/U/K-h'J^ (4 0) 
LC-MS (ES) , m/z : 256 (M+ 1 ) 0 
[0 15 0] 

1- &)\,7* i )^-2-1jji>j$-)\>) -2, 5-i?t Kn-1 H-t°a-;u 
-2-s-a;M?-Hj;u (4 1 ) 

LC-MS (ES) , m/z : 208 (M+1) . 
[0151] 

1- (3-75/- 6-7i-iL-^tX- 5 -xy -f ;U) -2, 5 - V t K 

□ - 1 H-tfn-;u-2-s-*;i//K- h'j;u (4 2) 

LC-MS (ES) . m/z : 281 (M+1) 0 
[0 15 2] 

1- [ (3 S) -7S/-4- (4-><>va+y-7i-JI/) -?^'JJI/| 
-2. 5-i?th'D-1H-lfn-;i- (2S) —}3)[,7\(-h l )Jl> (4 3) 
LC-MS (ES) . m/z : 361 (M+1) . 
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[0 15 3] 

1- (2-bfP'J^>-2— -2. 5-vth'P-1H-t° 

p-;u-2-s-*;utH-H'Jju (4 4) 

LC-MS (ES) , m/z : 206 (M+ 1 ) „ 
[0 15 4] 

1 - [4- (2-£no-7i-;u) -tfp'ji/>-3-*;i/7t?-^] -2, 
5-vt Kp- 1 H-t°p-;u-2-s-*;u7H- h'j;u (4 5) 

LC-MS (ES) , m/z : 302 (M+ 1 ) o 
[0 15 5] 

1- (4-^x=.;u-ep'J^>-3-*;UTH-;u) -2. 5-vtKP-i 
H-ep— ;u-2-s-*;u^- h'j;i/ (46) 

LC-MS (ES) , m/z : 268 (M+ 1 ) „ 
[0 15 6] 

<HJ£0)2> 

1 - [2- (R. S) - (4-^7/7i-W f7!/'J'/>-4- (R) - 
-2. KP-1 H-tfP-;U-2- (S) -*)U7K:=.h'J 

;U (47) 

4-y7>"<>X7JI/ftK (5 0 0mg, 3. 8mmol) S5mL(f)X$ 

/-;u (9 6%) icjgfgL. 5mL0)fr\zmMLtzL- (+) -vXf^ >ik& 

H(460mg, 3. 8mmol) t^iSt h'J^A=7KM (4 6 8mg, 5 
. 7mmo I) ZmuLtz. Sf6S^^;S"e 1 6B#P.SHt#U *iSI~<fc Y E< 
fe$SH£j|XllLs 1 5mL©?K : X$y-;U (1:1) T!2[h]&;$L, 4 0 0m 
g(D2- (RS) - (4-i/TV 7i-;U) ^7l/ l Ji?>-4- (R) -^JUtf 
>H (4 8) £4 4%<Di|R^T?*#fco 1 H-NMR (MEOH, 300MHz) 
5:7. 69 (m. 4H) ;5. 81 (s, 1/2 H) :5. 6 0 (s. 1/2 
H) ; 4. 23 (dd, 1/2H) ;4. 02 (dd, 1/2H) ;3. 52- 
3. 17 (m, 2H) o 
[0 15 7] 

(265mg, 1. 13mmol)0(48)£s 1 OmLlDf h7th'P7 
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V>> 5mL0)7K, ti&lf (0. 45 2mL. 1 . 1 3mmo 1)01 0%*® 
fc*h'J«7A*»»fc»tfLfc. i?-t-?^US?*;U**-h (3 2 1mg, 
1. 47mmol) £»JoU S&Aftft* 5 B(W«M*Lfc. X h7 1 KP 77 
»B«B$5 0mL©WF»X^U*5J:lX5 0mLa>*t»*L» D 
#<Z>8!Si£7K§*trt l J r 7A£ pH = 2ICfc££-ej5!siDLfc 0 *r$1fc)fl£4 x 5 0m© 
IHfcWUzttttiU B*tt©*«*HJ«1 OOmKOTKfc^lOOmL© 
***ft*U »B|-*-h , J'7A-ett**-&fc. 340mg(D2 
- (RS) - (4-i/7/7i-;i/) f7 4 /'Jv>-4- (R) -*;U7t?>§§3 

-*;ut:>Kt-^ux7.x;u (49) Pa-omskt tx 9 o%<d4k 

^■e^fco 1H-NMR (CDCI 3, 300MHz) (5:7. 62 (m. 4H 
) ; 6. 2 1- 5. 4 1 (m, 1 H) ; 5. 0 2-4. 7 8 (m, 1 H) ; 3. 

47-3. 21 (m, 2H) ; 1. 42 (s. 3H) ; 1. 24 (s, 6H) . 

LC-MS (ES) , m/z : 23 5. 1 (M-99 (BOC) jfc«fctf3 5 7. 

2 (M+23 (Na) ) . 
[0 15 8] 

(4 9) £ (S) 2, 5-9fcKP-1 H-tfn-JU-2-**#:>»73 K 

O Htt-eflft £88 #S*HPLC|C«J:yfMBLT52mg 0>±& L 
(4 7) 1h-NMR(MEOH, 300MHz) 5:7, 75-7. 

6 3 (m, 4H) ; 6. 2 4 (m. 1 H) ; 5. 9 5 (m, 1 H) ; 5. 82 ( 

s, 1/2H) ; 5. 65 (s. 1/2H) ;5. 48 (m, 1 H) ; 4. 69 
(m. 1 H) ; 4. 4 9 (m. 1 H) ; 4. 2 7 (m, 1 H) ; 3. 4 8 (m. 

1 H) ; 3. 2 2 (m, 1H). LC-MS (ES) , m/z : 3 1 1 . 2 (M 

+ 1 ) o 

[0 15 9] 

oitsm *K*ii©at»w h p l c i= * y «» l fc . 

[0 16 0] 

1- [2- (R, S) - (1- (R. S) -7i-JH^) f7';'Jv>- 
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4- (R) -*;U/t?-;U] -2, 5-vfc KP- 1 H-tfO— JU-2- (s) - 
^M-C-HJJI/ (5 0) 

(32mg) 1 H-NMR (MEOH, 300MHz) 6 : ) 6:7. 4 1- 
7. 15 (m. 5H) ; 6. 80 (dd, 1/2H) ;6. 45 (dd. 1/2 
H) ; 6. 2 0 (m, 1 H) ; 5. 9 2 (m, 1 H) ; 5. 7 0 (d. 1/2H 
) ;5. 51 (d, 1/2H) ;5. 4 5 (m, 1H) ;4. 68-4. 29 ( 
m, 2H) ; 4. 12-3. 88 (m, 1 H) ;3. 81-2. 82 (m. 3H 
) ; 1. 4 0 (m, 3H) . LC-MS (ES) , m/z:314. 2 (M+1 
) o 

[0161] 

1- (2- (R, S) -7i-Jl/f7 , / l Jv>-4- (R) - 
2, 5-^tKP-1 H-tfn— ;u-2- (S) -*JUtK- h'J-M, (5 1) 

(40mg) 1 H-NMR(MEOH, 300MHz) 8 : ) 5:7. 40 ( 
m, 5H) ; 6. 7 3 (m, 1/2H) ; 6. 4 8 (m, 1/2H) ; 6. 2 5 
(m. 1 H) ; 5. 98 (m, 1 H) ; 5. 5 2 (m. 1 H) ; 5. 11 (m. 
1 H) ; 4. 72-3. 91 (m. 3 H) ; 3. 69-2. 91 (m, 2H) L 
C-MS (ES) . m/z : 28 6. 2 (M+1) . 
[0 16 2] 

1- (f7V'J i ;>-4- (R) -*;U#-;U) -2. 5-i?tKP-1H- 

t'p-^-2- (s) -*;u7t-:-h'j;i/ (5 2) 

(R) - (-) -^7»/U5?>-4-*;U7|?>lft*, Hli60l|2<DL- (+) - 

cfe-5(C, BOC*BX«fr&tttf>T±ifcLfcfcfc1lB (5 2) ££|£U 4 6mg 
fl) (X + 7) £#fco LC-MS (ES) . m/z : 2 1 0 (M+ 1 ) . 
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